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16- (Currently Amended) The method of claim 15, wherein the thermally treating under 
the oxygen-enriched environment comprises supplying nitrogen as a carrier gas a oompriGing 
oxygen* and hydrogen at a temperature of between about 750~950°C and a ratio of 
oxygen/hydrogen of between about 0.5-1.3. 

1 7. (Currently Amended) A method of forming an integrated circuit device haviag -a metal 
gate electrode comprising: 

forming a otaoked gate pattern onto a target substrate, th e gate pattern comprising a metal- 
gate pattern on a target substrate w ith opposing first and second surfaoop and at leapt one 
sidowall ; 

depositing a metal laver: and 

oxidizing or nitrifyi ng the deposited metal layer to form an oxidation barrier layer 
covering sid ewalls of the metal-pate p attern. 

and covering at l e ast a portion of the at leapt on e sidowall of th e m e ta l- gate patt e rn with 
an oiridation barrier layer substantially without co ve ring a sidcwall of an adjac e nt gato 
polyqilioon layer with the oxidation ba rri e r lay e r. 

1 8. (Currently Amended) A method according to Claim 17, wherein forming a the 
covering th e at least ono sidcwall of the metal - g ate pattern comprises; 

forming a polvsilicon g ate layer and a metal gate layer on the target substrate: and 
patterning the metal lave r and the polvsilicon laver to form a polvsilicon-gate pattern and 

the metal-gate pattern. 

-e onformably covering s ubstantially tho ontire outer surfaeo of the sidewall(o) of the 

metal gate pattern with the oxidation barrier layer. - 

1 9. (Currently Amended) A method according to Claim 1 8, wherein the metal gate laver 
comprises tungsten and the metal laver comprises aluminum, tantatum. titanium, hafnium, and 
gold, gat e pattern comprises a barrier - metal layer - abutting th e metal gate patt e rn, and whoroin the 
cov e ring step is carried out to also substantially cov e r the sidowall(s) of the barri e r metal layer . 
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20. (Currently Amended) A method according to Claim 18 [[1 911. furmer comprising 
forming a barrier metal layer between the p olvsilicon gate laver and the metal gate laver. and 
further comprising forming a capping l a yer on the metal eate laver. ivhfrm* th * c - . tn r ttn^ 
comprifloc a plurality of stacked pattern components with at loast one roflpoctivo oidowall 
including a capping pattern above the metal gato pattern and a goto polysilioon pattern below th e 
metal gate pattern, and wh e r e in thn gntn pnttn™ ,v -.^^nrinHy devo i d of t h e QJcidation b ati iu 
layer proximate to the at loast on e oidowall of tho rospectivo gato polyaaicon pattorn and th e 
onpping pattorn. 



21 . (Currently Amended) A method according to Claim 17 [[20]], wherein depositing a 
metal layer comprises depositing the metal laver using a chemical vaoor deposition or an atomic 
l ayer deposition, further comprising thermally treating tho gate pattorn j n on ojcygon enriohod 
en vironment and inhibiting an oxido Inym- frr>m farming bot.. TPn mp metal bonier layer and the 
gate polyailicon layer ba se d on tho oonfiguration of tho oxidation barrier layer . 

22. (Currently Amended) A method according to Claim 17 [[21]], wherein depositing a 
metal layer comprises depositing, an aluminum laver. and wherein oxidizing or nitrifying the 
deposited metal laver comprises ox idizing the aluminum layer in an enriched oxvgeg 
environment th e integrat e d circuit d e vic e is a highly integrated dovioo with reduced gate pattorn 
sizo, and wher e in tho oxidation barrier layer haa a thickness of botwoon about 5 - 1Q0A . 

23. (Currently Amended) A method according to Claim 1 7 

A method of forming an integrated circuit device having a metal gate electrode 
comprising: 

forming a stacked gate pattern o nto a target substrate, the gate pattern comprising a metal- 
gate pattern with opposin g first and second surfaces and at least one sidewall: and 

covering at least a portion of the at least one sidewall of the metal-gate pattern with an 
oxidation barrier layer substantiall y without covering a sidewall of an adjacent gate polvsilicon 



PAGE 2/5 4 RCVD AT 911412005 4:50:51 PM [Eastern Daylight Time] 1 SVRUSPTO-EFXMI ' DNIS:2738300 ' CSID:919 8541401* DURATION (mm-ss):02-26 



SEP. 14. 2005 4:52PM 919-854-1401 MBS&S 



NO. 0020— P. 10/12 



Attorney Docket No. 5649.1191 
Application No.: 10/780,244 
Filed: February 17, 2004 
Page 7 of 9 

layer with the oxidation barrier layer , wherein the oxidation barrier layer comprises aluminum 
oxide (A^Oa), and wherein the covering step comprises: 

forming an aluminum layer using a CVD method by supplying methylpyrrolidine alane 
(MPA) as a source gas and argon (Ar) as a carrier gas at a temperature above ambient; and 

oxidizing the aluminum layer in an enriched oxygen environment to provide the oxidation 
barrier layer. 

24. (Original) A method according to Claim 1 7, further comprising thermally treating 
the target substrate having the gate pattern with the oxidation barrier layer in an oxygen-enriched 
environment. 

25. (Currently Amended) A method according to Claim 24, wherein the thermally 
treating under the oxygen-enriched environment comprises supplying nitrogen as a carrier gas, 
oomprising oxygen^ and hydrogen at a temperature of between about 750~950°C and a ratio of 
oxygen/hydrogen of between about 0.5-1 .3. 

26-27. (Canceled) 
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